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(57) ABSTRACT 

A multi-stage method of insert molding is described includ 
ing the Steps of: providing a vertically movable first mold 
member with a cavity formed therein; providing a Second 
mold member having a Substantially flat upper molding 
Surface; providing a third mold member having an upper end 
with a cavity formed therein; positioning an insert directly 
on the flat upper molding Surface of the Second mold 
member, positioning the first mold member with respect to 
the second mold member so that the cavity of the first mold 
member receives the insert; injecting a first flowable plastic 
material into the cavity in the first mold member to partially 
encapsulate the insert; allowing the first flowable plastic 
material to cool and Solidify, thereby creating a first stage 
molding, removing the first mold member and the Second 
Stage molding from the Second mold member, positioning 
the first mold member with respect to the third mold member 
So that the first Stage molding registers with the cavity of the 
third mold member; injecting a Second flowable plastic 
material into the cavity of the third mold member; allowing 
the Second plastic material to cool and Solidify to form a 
Second Stage molding, and ejecting the Second Stage mold 
ing from the cavities in the first and third mold members. 

4 Claims, 3 Drawing Sheets 
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MULTI-STAGE INSERT MOLDING METHOD 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a method of insert mold 
ing and more particularly to a method of molding an insert 
or inserts in position during the molding process. 

2. Description of the Related Art 
Insert injection molding is a manufacturing process that is 

used in a variety of different industries and products. The 
definition of insert molding is commonly understood to be 
placing an object in an injection molding tool with plastic 
material being injected around the inserted component to 
either partially or totally encapsulate the inserted compo 
nent. 

Injection molding is used for a variety of reasons. It may 
be used to reduce the number of parts in the assembly by 
using the injected molded plastic to mechanically hold the 
assembly together. It may also be used to reduce wall 
thickness in Some applications by eliminating the need for 
additional walls of metal or plastic for Structural Strength. 
Injection molding may simply be used to create a stronger, 
more robust assembly by joining the assembly together 
without the use of adhesive or other less reliable fastening 
techniques. 

However, there are Several limitations to conventional 
insert molding. The object that is to be insert molded must 
be held in place in the injection molding tooling during the 
extreme heat and pressure of the injection molding cycle. 
This Sometimes is difficult unless the part is shaped a certain 
way with Special features to hold and position it correctly. 
Using conventional methods, this is accomplished by the use 
of an insert holding device, Sometimes referred to as a 
mandrel. Using conventional methods, the object to be 
encapsulated is attached to the mandrel and then both 
objects are placed into the injection molding tool during the 
injection molding cycle. When the cycle is complete and the 
plastic has had time to Solidify, the mandrel is removed from 
the molded assembly. This procedure is cumberSome and 
timeconsuming. Also, after the mandrel has been removed, 
the hole which was occupied by the mandrel must be filled. 
This hole must be filled for mechanical, aesthetic, electrical 
or environmental reasons. 

Another limitation of conventional insert molding tech 
niques is the difficulty of protecting the inserted part from 
damage or deformation during the extreme temperature and 
preSSure of injection molding inasmuch as internal cavity 
preSSures Sometimes exceed 10,000 psi and temperatures in 
excess of 600 F. 

SUMMARY OF THE INVENTION 

The invention disclosed herein relates to a method of 
insert molding and more particularly relates to a method of 
holding a component part in the cavity Section of an injec 
tion mold tooling while hot plastic is being inserted into the 
cavity and the part is being encapsulated thereby. The instant 
invention makes it possible to insert mold a large variety of 
shapes and sizes of inserted components. Additionally, the 
invention makes it possible to insert mold a variety of 
materials without deforming or damaging the inserted parts. 
Further, the invention eliminates the use of mandrels and 
other insert positioning and holding devices. The mandrels 
and other holding devices are not necessary, which means 
that the inserted component will be totally encapsulated to 
eliminate unsightly and unnecessary holes and openings in 
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2 
the molded assembly. The instant invention makes it pos 
Sible to insert mold a multiple of parts at one time. 

These and other objects will be apparent to those skilled 
in the art. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an asymmetric view of the molded assembly 
after the part has been ejected from the injection molding 
tooling; 

FIG. 2 is a Sectional view illustrating the insert positioned 
on a lower cavity with an upper cavity having been posi 
tioned thereover and plastic injected around the upper por 
tion of the insert; 

FIG. 3 is a view similar to FIG. 2 except that the upper 
cavity and the partially encapsulated insert have been posi 
tioned over a Second lower cavity with plastic having been 
injected therein to totally encapsulate the insert; 

FIG. 4 is an exploded perspective view of the components 
utilized in the method of this invention; and 

FIG. 5 is a schematic view of the method of this invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In FIG. 1, the numeral 10 refers to an example of a molded 
assembly that is produced using the multi-stage insert mold 
ing technique of this invention. FIG. 1 illustrates one of 
many applications that could be molded using the technique 
of this invention. FIG. 1 illustrates the two halves 10A and 
10B divided by the parting line 12. The separated halves 10A 
and 10B could be molded from different materials and/or 
colors. An inserted component 14 may or may not be molded 
within the two halves 10A and 10B. 

FIG. 5 illustrates the Sequence or multi-stage insert pro 
ceSS of this invention. In Stage A, cavity A1 including a 
cavity 16 is raised over cavity B1. The inserted component 
part 14 is placed onto location pins 18 in cavity B1. The 
inserted component part 14 may be held in place by devices 
other than pins. Locating features built into the tooling, 
blades, raised edges or other devices, are commonly used as 
locating devices and could be used rather than the locating 
pins 18. In Some cases, no locating features are necessary to 
hold the inserted component part in place. 
The component 14 may be inserted into the tooling 

manually by the machine operator or automatically by a 
robot. The inserted components may be fed into the injection 
mold tooling by a reel-to-reel design. After the part 14 has 
been loaded, the injection mold tooling is closed. The 
injection mold tooling or machine lowerS mold cavity A1 
vertically onto cavity B1 and is held there under extreme 
force. 

Stage B illustrates the first molding Stage of the process. 
Heated plastic from the injection molding machine is 
injected into the mold cavity 16 via runners 20 and 22 and 
gates (not shown). During this injection cycle, the cavity 16 
is filled and the inserted component part 14 is Sandwiched 
between the cavity steel of cavity B1 and the plastic flow of 
the first Stage molding. Plastic is forced around the inserted 
component part 14 to form the first Stage molding, as 
illustrated in stage B of FIG. 5. The mold is cooled to permit 
the plastic to Solidify. The molding machine clamping 
mechanism opens the injection molding tooling and cavity 
A1 is lifted vertically from cavity B1. 

Stage C of FIG. 5 illustrates the transfer stage. Because of 
the holding features built into the cavity A1, the first stage 
molding of stage B is held in the cavity A1 when the mold 
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is open. The shuttle or rotary table mechanism that is built 
into the molding machine transferS the cavity A1 horizon 
tally to a position directly above cavity B2, as illustrated in 
stage C of FIG. 5. Cavity B2 is provided with a cavity 24. 
The mold cavity A1 is vertically closed upon cavity B2 and 
extreme force holds the two cavity halves together. 

Stage D of FIG. 5 is the second stage molding. Heated 
plastic from the molding machine is injected into the cavity 
24 of cavity B2 through the cavity runner/gate to form the 
Second Stage molding. The inserted component part 14 is 
Sandwiched between the previously molded first Stage mold 
ing and the plastic flow of the Second Stage molding. The 
cavity is held under pressure until the plastic has cooled. The 
tooling is opened again by cavity A1 Vertically lifting from 
cavity B2. 

Stage E of FIG. 5 is the ejection stage. The final molded 
assembly 10 is ejected from the tooling by means of ejection 
sleeves or pins and the process is complete. 

Thus it can be seen that a novel multi-stage insert molding 
method has been described which holds a component part in 
the cavity Section of an injection mold tooling while hot 
plastic is being injected into the cavity and the part is being 
encapsulated thereby. The instant invention makes it poS 
Sible to insert mold a large variety of shapes and sizes of 
inserted components and makes it possible to insert mold a 
variety of materials without deforming or damaging the 
inserted parts. The method of this invention eliminates the 
use of mandrels and other insert positioning and holding 
devices which means that the inserted component will be 
totally encapsulated to eliminate unsightly and unnecessary 
holes and openings in the molded assembly. 

Thus it can be seen that the invention accomplishes at 
least all of its Stated objectives. 
We claim: 
1. A multistage method of insert molding, comprising the 

Steps of: 
providing a vertically moveable first mold member having 

a lower end with a cavity formed therein; 
providing a Second mold member having a Substantially 

flat upper molding Surface; 
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4 
providing a third mold member having an upper end with 

a cavity formed therein; 
positioning an insert directly on Said flat upper molding 

Surface of Said Second mold member; 
positioning Said first mold member with respect to Said 

Second mold member So that Said cavity of Said first 
mold member receives Said insert; 

injecting a first flowable plastic material into Said cavity 
in Said first mold member to partially encapsulate Said 
insert; 

allowing the first flowable plastic material to cool and 
Solidify, thereby creating a first stage molding with Said 
insert partially encapsulated therein; 

removing Said first mold member and Said first stage 
molding with Said insert partially encapsulated therein 
from Said Second mold member; 

positioning Said first mold member with respect to Said 
third mold member So that Said first stage molding with 
Said insert partially encapsulated therein registers with 
said cavity in said third mold member; 

injecting a Second flowable plastic material into Said 
cavity in said third mold member; 

allowing the Second flowable plastic material to cool and 
Solidify to form a Second Stage molding wherein Said 
insert is Sandwiched between Said first stage molding 
and Said Second Stage molding and is completely 
embedded therebetween; 

and ejecting said (second stage molding) completely 
embedded insert from Said cavities in Said first and 
third mold members. 

2. The method of claim 1 wherein the insert is held in 
place on Said flat Surface of Said Second mold member by 
locating means. 

3. The method of claim 1 wherein said first and second 
plastic materials are of different colors. 

4. The method of claim 1 wherein said first and second 
plastic materials have different compositions. 
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